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〈g1, . . . , gm〉
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λ ∈ P(k, s)
=@Ah;
µ ∈ P(l, t)
±B@F
s, t ∈ N
m8Y
n = s+ pt
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(λ|pµ) ∈ P(k|l, n)
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g ∈ NG(P )
m8Y














































i ∈ {1, . . . , r}
s@XM:;hU[XMX
M = FG ·M = Bi ·M
=@Ah;




















































P ≤ ∆ ≤ S
=@Ah;
























































λ = (λ1, . . . , λm)
A0UWYdB@Fd?8myMhEGF ﬀUW@?yEGA/s0Xr:;hU[XMX
λ1 ≥ . . . ≥ λm > 0
s
∑m
i=1 λi = n
=@Ah;
|{j ∈ {1, . . . ,m}|λi = λj}| < p
¡B@FUW?8?yE
i ∈ {1, . . . ,m}
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Sn1 × · · · ×Snk × Ank+1 × · · · × Anl
m8YKLEGmyXMXMEGA
k, l, n1, . . . , nl ∈ N
=@Ah;
∑l
















(5, 4, 3, 2)
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{1, . . . , 8}
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FMEGm8YMXIm8A J [~ L/DfEG0UWAh;@EG?8Y_6À¹hEGFdAhEGFIp7UWA@ACUWACm8YJ\m8?¡EP;@EGFV>qWYdv_EPZL:[Ag<w:[eﬀEwX=@Ah;CVAh[FdFIv_EGm8KLEGA/sÀ;hU[XMX
;>myEº¹hEGm8Y




























































|P | ≤ (lpl)!
K7m8?8Y_6
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(n − 1, 1)
;hUWF_s/m8Y

















































r ≤ p− 1
s@XM:K7m8?8Ym8AhXdDﬀEwXM:[Ah;@EGFME
Dr ∼= D
















x > 2  k ∈ {1, . . . , x− 1} 
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p = 2, n ≤ 14
=@Ah;
p = 3, n ≤ 15
vw=CDﬀEGFMEwM@AhEGA/6
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ϕ : M −→ N
m8Y
ϕ(am1 + bm2) = aϕ(m1) + bϕ(bm2)
¡B@FUW?8?yE



















































































































































































































































































































































































a(b⊗ n) := ab⊗ n
¡B@FJUW?8?yE
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(α⊗ a)(β ⊗m) := (αβ)⊗ (am)
¡B@FPUW?8?yE
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1A = 1Z(A) = e1 + e2 + · · ·+ er
m8Y'e0U7UWFd*EGmyXrE\:[FdYdh:[KL:[A0UW?yEGA·?y:%rp%my;@EGeﬀ:[YMEGA4YMEGA




A = A · Z(A) = Ae1 ⊕ · · · ⊕Aer
m8YJ=@A@v_EGFd?yEGK7D0UWFMEGA#³ ;@E_UW?yEGA














I = I1 ⊕ I2
K7m8D@Y_6
 m8FQAhEGA@AhEGAi;>myE©³ ;@E_UW?yE
B1, . . . , Br













































































































































































































































h : M −→ N
# 












































































m,a1, . . . , am ∈ N
=@Ah;
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eiM = ei(M) 6= 0
¡B@FOUW?8?yE




















E/J(E) ∼=  !#" F $&% !#'(*),+-(*.
9#UWY




























   ﬃ ﬁ% #ﬁ%
	  "# ﬁﬃ ﬁ%






















±m8m  9#UWYdFdm @;hUWFMXdYMEG?8?8=@A@KLEGA




















ﬂ "34  (!(





























∆ : A −→
9gUWY




a ∈ A, i, j ∈ {1, . . . , n}
6
³ XdYO=@KLEGpLEG@FdY








V := F n
m8Y%YrUWAh;hUWFM;>D0U[XdmyX
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
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g ∈ G, m1 ∈M1, m2 ∈M2
=@Ah;

















































∧rM vw=CEGm8AhEG FG  9g:%;>=@?
m8Y
g(m1 ∧ . . . ∧ mr) := (gm1 ∧ . . . ∧ gmr)
±B@FQUW?8?yE
m1, . . . ,mr ∈ M, g ∈ G




















(g, h)(m ⊗ n) = gm⊗ hn
¡B@F\UW?8?yE















g ∈ G, m ∈ M, f ∈ M ∗
6  m8FºAhEGA@AhEGA ;>myEwXrEGA ;@EGA vw=




































h ∈ H, n ∈ N

























































































































































































































































char(F ) = 0
K7m8?8Y;>myE  EG0UW=@e@Yd=@A@K A0U[M JSj7jL¦sVnFM:[e/65<6  m8FgpL[A@AhEGA ;hUWhEGF
char(F ) = p > 0




























e = ε¯ := ε + (pi)RG
6 uXcmyXdYVUW?yXr:



















|G : Z(G)| 6
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{g1, . . . , gn}

-






































TrGH : EndFH(M) −→ EndFG(M) ﬀﬂﬁ
 
&,-HCC$ﬀ5/1,-#-.
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char(F ) = p > 0
6
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 ﬁﬃﬂﬂ M | IndGH(N)
7
5 P ≤G Q 
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 ﬁﬃﬂﬂ N |ResGH(M)
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- FG B 
'
 ﬂ  
%$
5 M |(M1 ⊗F M2) 
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t ∈ NG(P )
# 
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N1, . . . , Nl 
 '%$























j ∈ {1, . . . , l}
# 
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NG(P ) ≤ H
sÀ=@Ah;m8F
XMEGYdv_EGA
• X := {Q|Q ≤ xPx−1 ∩ P
±B@FIEGm8A
x ∈ G \H}
s
• Y := {Q|Q ≤ xPx−1 ∩H
¡B@FIEGm8A
x ∈ G \H}
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α(g, h)α(gh, k) = α(h, k)α(g, hk)
¡B@F UW?8?yE

























































α¯ = β¯ := βB2(G,F×)
K7m8?8Y_6
TVEwX  EGm8YMEGFMEGAﬂE>myXdYdmyEGFdYm8A;>myEwXrEGF\%m8Yd=0UWYdmy:[AﬂEGm8AhE




































E  FG 
·m8:%;>=@?PZLEGFd[KLE
fmg := f(mg) = f(m)g
¡B@F UW?8?yE


















































eiE 7→ eiEM = eiM = ei(M)
¡B@FJUW?8?yE
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
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UWA ;>myEwXMEGF%YMEG?8?yE©;>myE±B@FQ=@AhXQm8A ;>myEwXMEG
À=hXrUWEGA@0UWA@K·EwXMEGA4Yd?8myrhEGAﬂH\=hXMXrUWKLEGAºp%=@FdvVvw=hXrUWEGA/6>¹ B@F *EGm8YMEGFMEPTVEGYrUWm8?yXXMEGm UW=> JS^7(L¦s<OUWe@m8YMEG?











































































x¯ = xN ∈ I
6/¹hEGFdAhEGFQmyXdY
Ex¯ ∼= HomFN(W,W
x) ∼= HomFN (W ⊗ 1,W ⊗ x)
A0U[r
JS^7(L¦s u6hh6Sj>6 =@Ah; m8AhXdDﬀEwXM:[Ah;@EGFME















ux : W ⊗1 −→W ⊗x



























x¯ ux¯ ⊆ E1ux¯ ⊆ Ex¯ = ux¯u
−1
x¯ Ex¯ ⊆ ux¯E1 ⊆ Ex¯,
; 6 /6









































E1ux¯ = ux¯E1 = Ex¯
myXdY
XM:[m8Y










(J ∩Ex¯) ⊆ J,
=@Ah;CXM:[m8YmyXMYJUW=hM




























E1 ∼= E1/J(E1) ∼= F
6aH\?yXM:myXdY







 ,BH #01ﬀ .1C
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x¯, y¯ ∈ I
EGm8A
α(x¯, y¯) ∈ F×
m8Y







α(x¯, y¯)α(xy, z¯)uxyz = α(x¯, y¯)uxyuz¯ = ux¯uy¯uz¯ = ux¯α(y¯, z¯)uyz = α(y¯, z¯)α(x¯, yz)uxyz .
TcmyEwXv_EGm8K7Y_sh;hU[XMXJ;>myEOHJD@D@m8?y;>=@A@K










vx¯vy¯ = ϕ(x¯)ux¯ϕ(y¯)uy¯ = ϕ(x¯)ϕ(y¯)α(x¯, y¯)uxy = ϕ(x¯)ϕ(y¯)α(x¯, y¯)ϕ(xy)
−1vxy
¡B@F UW?8?yE
x¯, y¯ ∈ I











































































cU[r ;@EGÄZL:[Fdm8KLEGA /EGU DfEwXdYdm8Y
E
KLEGA0UW= EGm8A










YMEGm8?8D0UWF_s =@Ah; m8F pL[A@AhEGA UW=hM UWA@AhEG@EGA/sI;hU[XMX
α¯ = αB2(I, F×)
m8Y
α ∈ Z2(I, F×)
=@Ah;


































|Î : Z(Î)||Î : ε(Z)| = |I |,















































































































i = 1, . . . ,m
=@Ah;e0U[XrXMEGAh;@E
















































































dimF (eE)|I| A0U[M /EGUR>6 h6 KLEG?8YMEGA/6
 m8FPDfEGYdFrU[r4YMEGA A%=@A ;@EGA
E 
 m8A@p>Xd:<;>=@?












ux : W ⊗ 1 −→ W ⊗ x
EGm8A
FQ 









(f ⊗ w)x := fux¯ ⊗ u
−1
x¯ (w ⊗ x)
¡B@FPUW?8?yE








f ′ ∈ E
shXM:K7m8?8YEGFdAhEGF
f ′[(f ⊗ w)x] = f ′[fux¯ ⊗ u
−1
x¯ (w ⊗ x)] = f
′fux¯ ⊗ u
−1
x¯ (w ⊗ x) = (f















UW=>a;>myEwXME  EGmyXMEVYrUWYMX q[M@?8myMﬂEGm8A
E  FI 
·m8:<;>=@? m8FM; 6@³¦A:[D@m8KLEGF EGEGFdp%=@A@K
0UWDﬀEGA m8F|UW=hrKLEwXrEGhEGA/sa;hU[XMX
IndIQ(W ) = W ⊗FQ FI
EGm8A




E1  FQ 
·m8:%;>=@?aXdm8Ah; 6>tuEGFd[KLEQ;@EGFJH\D@D@m8?y;>=@A@K
E ⊗E1 W −→W ⊗FQ FI, f ⊗ w 7→ f(w ⊗ 1)
EGFd0UW?8YMEGA m8FA0U[r J 4zL¦snFM:[e/6I57685EGm8AhEGA ³­Xr:[:[Fde@@myXdQ=hXZL:[A





























k dimF (W ) = dimF (U) = dimF (eE ⊗E1 W ) = dimF (rE1 ⊗E1 W )
= r dimF (E1 ⊗E1 W ) = r dimF (W ).
TcmyEwXv_EGm8K7Y_s;hU[XMX
















































Q ≤ K ≤ H
# 
5














































W = W1, . . . ,Wn
6uTPUWDﬀEGmmyXdY@myEGF



































A0U[M /EGUgR>6 h6 h6aTPU A0U[rtu:[FrUW=hXrXMEGYdvw=@A@K




|K : L|s =









































g1, g2 ∈ G, a ∈ FG































































bG % /H  #&
          	 












































































^   _ 	`&a













































































































n ∈ N∗ 6
ﬃ


























V (S) := {(α1, . . . , αn) ∈ F


































J(Y ) := {f ∈ F [X1, . . . , Xn]|f(α1, . . . , αn) = 0
R
·% ²<A//
(α1, . . . , αn) ∈ Y }.
:²~ﬃ?ELM3%W<A/K






















































































































































































dim(V ) := max{dim(Vi)|i = 1, . . . , k} 
          d  D(



















uα := 1 +
n∑
i=1


































V rE(M) := {α ∈ F




























































































































































































































































































-P/. 0 ¥¦2143457698Ô¡¤;:=<><5¦© @?H¦@¤BAC3EDFD ¦§J¤U¥GAIHKJH¦© 'L ¤;:=<><5¦© 
ÄNMPOM,QAÅSRUTUV
TXWTYWT®?






















(x1, . . . , xn;σ) · (y1, . . . , yn;pi) := (x1yσ−1(1), . . . , xnyσ−1(n);σpi)
R·% 
<A//






























































































ψ : W −→ Smn, (x1, . . . , xn;σ) 7→
(
(j − 1)m+ i







Gi := {(1, . . . , 1, xi, 1, . . . , 1; 1)|xi ∈ G}
R·% 















  ²)+$&  ﬃ
ψ(Gi)
!*J<A#).<A#}R@3% ²¬­%!*
















{1, . . . , n}
)+$&  ﬃ






























































































  	 	
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Pn = Ppr ,1× · · · ×
Ppr ,αr × Ppr−1,1 × · · · × Ppr−1,αr−1 × · · · × Pp,1 × · · · × Pp,α1 .
:Q<A°U[
• Ppr ,1 := ψ(o
rCp),
• Ppj ,ij := (1, 1 + k(ij)) · · · (p
j, pj + k(ij)) · Ppj · (1, 1 + k(ij)) · · · (p
j , pj + k(ij))
R·% ¢<A//





a + (ij − 1)p
j






















Q := P ∩ An

p ﬀ



























zl := (1, . . . , p)(p+ 1, . . . , 2p) · · · (p
l − p+

































i = 1, . . . , p
)WÀ;<A//






y1 = . . . = yp := 1
#%3











































Ñ 3% $% #0
















Z(Ppl) = ψ(Z(W )) = 〈ψ((zl−1, . . . , zl−1; 1))〉 = 〈(1, . . . , p)(p +



















σ := (1, . . . , p)
#%3


























τ ∈ CCp(σ) = 〈σ〉
#%3















CPp2 (x) = 〈ψ((σ, . . . , σ; 1)), ψ((1, . . . , 1;σ))〉.
:=<Ý<A#%C* 3%













































































pk ≤ pl ≤ n
nkYm

































  	 	
 	 










































Ppl = ψ(Ppl−1 o 〈(1, . . . , p)〉) ,
#%3ÒR·% 







































































































































ÄNMPOM,QAÅSRUTUV IQ	 Q Q TXWTd





























































(1, 1 + k(il)) · · · (p
l, pl + k(il)) · Ppk · (1, 1 +
k(il)) · · · (p


















































































































































λ ` n 4
Lﬃ
λj = . . . = λn = 0
R
·% ;




























P0 := {∅} 4
7
98;LMﬃ
λ = (λ1, . . . , λn) ` n 6
ﬃ
λ1 = . . . = λa1 = l1 > λa1+1 = . . . = λa1+a2 = l2 > . . . >
λa1+···+ak−1+1 = . . . = λa1+···+ak = λn = lk
R·% P!*À
a1, . . . , ak ∈ N ,
)E0
B
 °& À 
<A#0
B λ = (la11 , l
a2







λ = (la11 , l
a2
2 , . . . , l
ak


























li− li+1 < q
R·% 


























λ = (la11 , l
a2










λ′ := ((a1 + · · ·+ ak)
lk , (a1 + · · ·+ ak−1)
lk−1−lk , . . . , (a1 + a2)
l2−l3 , al1−l21 ).
 
	 

















Sλ := S({1, . . . , λ1})×S({λ1 + 1, . . . , λ1 + λ2})× · · · ×S({
n−1∑
i=1













Pﬃ)+ﬃ<A/ !  3}\#%%!5ÀQR)+/!"ﬃ?3%SÐ% ﬃV,
• ¿
·% 
λ, µ ∈ Cn
!*/ﬃh!*J<A#º3<A%











, λ ×&àYÞÕÍﬂÊ@ÍZI"Î µ 4













B λB µ 4
• ¿
·% 
λ, µ ∈ Cn
!*/ﬃ­R  ;!*J<A#3<A%






j := min{i ∈ N∗ | λi 6= µi}
!"/ﬃ
4




















































(λ′)′ = λ ,
#%3;R·% D<A//
λ, µ ∈ Pn
!"/ﬃV,
λ D µ⇔ µ′ D λ′.
7
08µ3




µ = (µ1, . . . , µl)
>@<A ﬃﬃ)+u'*)+
m ∈ N∗ 6
ﬃ
λk, µl > 0
#%3
k ≤ l ,
)H3;<A#0

















lj := λj − λj+1
R·% 
<A//
1 ≤ j ≤ k − 1
#%3
















s := max{sj |1 ≤ j ≤ k}
#%3 3%SÐ% ãR·% PÆ~3%~













































































































(i, j) ∈ [λ]






























































































+ λ′ = (7, 4, 3, 22)  











































<ﬃ ÝÆ	~3ﬀﬂ »  
+
'ﬂ 








j − i ",+
 






























































0 1 2 0 1






























































































Hij := {(i, j









hij := |Hij| = λi + (λ



































































&Q<A// ﬂ »  
+
'ﬂ 















































































































ﬂ 53ﬀﬂ ±¸Q<A1,ﬂ 










































































λ = (52, 3, 2, 13), (i, j) := (1, 2)
,
























λ ` n 
 3
q ∈ N∗



















































































































































































































































































































































































































































































































i ∈ {1, . . . , n}
























ÄNM  A XM 
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+ Rt = S({1, 2, 3, 7}) ×S({4, 5}) 
 3






































































































































































































































































































































eσt = κσt{σt} = σκtσ






























































































































































































































































σ ∈ Sn 4
6# / (- &(ﬀ




















t ∈ N 6








































































&(<ﬃ 2Æ ~3ﬀﬂﬁ?3ﬀﬂﬁQµ '// ﬂ 












0 1 2 q − 1
· · ·
· · ·
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βt(λ) := (β1, . . . , βt) t
k





































































































































































































































































n ∈ N∗ 4
Ñ
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d := dimF (M
λ) 
 3
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i = 0, . . . , k  







































































































































































i = 0, . . . , l  



































































































































λ ` n 
 ﬃ




















































Y λ := Yi 






















































































































































+ κλλ = 1 4


































































p > 0 4
 &	
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σ ∈ Sn 
 ﬃ
i, j = 1, . . . , n 4
Ñ

















































































char(F ) = p > 0 
 ﬃ

























































































































































































(λ) := µ 
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n ∈ N∗, Sn

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ﬁ )ﬂDÀ ﬂﬁﬀﬂ 
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Q 






































































+ λ ∈ Pn,p
































































































































































•λ2j−1 − λ2j ≤ 2
2G9ﬃ.&C&'
j > 0,























































































































•Q ∈ Sylp(QCSpw (Q)),















































































































































































































































































































































































































Q ≤ R ≤ Spw 4 "





















































































CR(Q) = Z(Q) 4
    








 ﬀ '%    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• n ∈ N∗

































































































 TYWTYWT & &'

ﬂ 
λ ∈ Pn 
 ﬃ































• (r, s) = s− r = i
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• (r, s) = s− r = i
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i 6+* ,  

















i 6&% ﬃ *,ﬂ4
0NM 21 XM 
p = 2, n = 9, λ = (6, 2, 1)
1
1












































































































































































































































































































































































































































i ∈ I U9V
M#0K.C&TOYX
Z
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(Dλ) : Dµ] = [Mi(λ) : D














































































































(Dλ) : Dν ] = [Ni(λ) : D








  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
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ei(M [γ]) := (Res
Sn
Sn−1
(M [γ]))[γ − i]
fi(M [γ]) := (Ind
Sn+1
Sn











γ − i := (γ0, . . . , γi−1, γi − 1, γi+1, . . . , γp−1) 
 ﬃ
γ + i := (γ0, . . . , γi−1, γi +











ei(M [γ]) := 0 4































































































i ∈ I #

 ' ﬃﬃ ﬀ 
e
(r)
i (M [γ]) := (M [γ]
Sr )[γ − ir]
f
(s)
i (M [γ]) := (Ind
Sn+s
Sn×Ss

































i (M [γ]) := 0 48












































































































































i ∈ I, r ∈ {1, . . . , n− 1}
",!
























































































































































































































































































































































































































































α) ∼= Dλ +
ﬀﬂﬁ
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κ¯ = (3, 1)
 4































































































































































































w > 0 ÑŁËB¸¼
½Ì

































































































































































(γ0, . . . , γj−1, γj−
k, γj+1, . . . , γp−1) = γ − j
















































w > 0 ÑzËB¸¼
½Ì



























































¸¨¿ j ∈ I R¡¶
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m1 = k! 
[











































k = εj(λ) 
[

































































l1 = k! 
[


























k = ϕj(λ¯) 
[




































































































































κa := (a, a− 1, a− 2, . . . , 1, 0)

4































» ¸» κa R¶
O



































w > 0 
[
























































































































































































n = 14 !
°98±(²Ü³:<;G:9: 











































































































































































































































































































































































































































































































































































































































































































c a = 3
'
λ¯ λ
(11, 2, 1) (12, 3, 2, 1) = (a+ 1 + 8, a+ 1− 1, a+ 1− 2, a+ 1− 3, 0)
(9, 4, 1) (10, 5, 2, 1) = (a+ 1 + 6, a+ 1 + 1, a+ 1− 2, a+ 1− 3, 0)
(7, 6, 1) (8, 7, 2, 1) = (a+ 1 + 4, a+ 1 + 3, a+ 1− 2, a+ 1− 3, 0)
(7, 4, 3) (8, 5, 4, 1) = (a+ 1 + 4, a+ 1 + 1, a+ 1, a+ 1− 3, 0)













































































(a+ 8, a− 1, a− 2, . . . , 0) (a+ 9, a, a − 1, a− 2, . . . , 0)
(a+ 6, a+ 1, a− 2, a− 3, . . . , 0) (a+ 7, a+ 2, a− 1, a− 2, . . . , 0)
(a+ 4, a+ 3, a− 2, a− 3, . . . , 0) (a+ 5, a+ 4, a− 1, a− 2, . . . , 0)
(a+ 4, a+ 1, a, a − 3, a− 4 . . . , 0) (a+ 5, a+ 2, a+ 1, a− 2, a− 3, . . . , 0)
(a+ 2, a+ 1, a, a − 1, a− 4, . . . , 0) (a+ 3, a+ 2, a+ 1, a, a − 3, . . . , 0)
4


































































































































































































































































































































































































































































































































































































































































































































¼¼ l ≥ 3 ¾q»ﬂº k ≤ l − 2 ¼Ð¶¸
KiO











































































































































Z(R) = Z(R1)×· · ·×Z(Rk) ≤ CS(Q) ≤ Q !
ﬁjiw_\a_\ZdeDfZdX@p
pk = |Z(R)| ≤ |Q| = pl 
[
l pw = |
⋃k












































Q = Z(R) < CR(Q) ≤ CS(Q) !






































c zi ∈ Z(Ri)
x~Z\p














































































Ri = CRi(Q) ≤ Q 
[
l Ri = Z(Ri)
 4




































































2 + (l − 2)p 
[











c pw = |
⋃k





























































































































¼À¼ l = 0 ¶À¿
O
































¼¼ l = 1 ¶À¿
O
Q ∼Sn Pp U9_¸ Â » ¸ Â ¶¯¿
O






¼¼ l = 2 ¶À¿
O
• Q ∼Sn Pp × Pp ¾}» º w = 2 Á º}¸ Â






























































• Q ∼Sn (Pp)
3
¾q»ﬂº w = 3 U
• Q ∼Sn 〈(1, . . . , p
2)〉 × 〈(p2 + 1, . . . , p2 + p)〉 ¾q»ﬂº w = p+ 1 U
• Q ∼Sn Ep2 × 〈(p
2 + 1, . . . , p2 + p)〉 ¾}» º w = p+ 1 U
• Q = P4, p = 2 ¾q»ﬂº w = 2 U
• Q ∼Sn 〈x, y, z〉, p > 2 ¾}»ﬂº w = p UV
M
¹1¸¶¿(¸¶¸» z = (1, . . . , p) · · · (p2 − p+ 1, . . . , p2) Ñ
y = (1, 1 + p, . . . , 1 + (p − 1)p) · · · (p, 2p, . . . , p2) ¿
Á
Ë¶¸ x ∈ Pp2 R¶
O
xp = 1 ¾}»ﬂº

















expp(Q) = p U
• Q ∼Sn 〈x, y〉, p > 2 ¾q»ﬂº w = p UV
M
¹1¸¶V¿h¸¶Ç¸» x = (1, 1 + p, . . . , 1 + (p − 1)p, 2, 2 +
p, . . . , 2 + (p − 1)p, . . . , p, 2p, . . . , p2) ¿
Á









yp = 1 ¾}»ﬂº









































































• Q ∼Sn 〈c, (1, p+1, . . . , 1+(p−1)p) · · · (p
3−p2+1, p3−p2+p+1, . . . , p3)〉 ¾q»ﬂº w = p2 U
V
M
¹1¸¶O¿h¸¶ c ∈ Pp3 ¸¶»gÔ Â@Á ºw¾
g O P
Á










cp = (1, . . . , p) · · · (p3 −
p+1, . . . , p3) ¾}»ﬂº c(1, p+1, . . . , 1+ (p− 1)p) · · · (p3− p2 +1, p3− p2 + p+1, . . . , p3) =




























{1, . . . , n}
v}o ﬁ [[jY[*& Z
c









Q ≤ R1 × · · · × Rk ≤ S
x~Z\p
S = Ppw 
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l Ri ∈ Sylp(S(Bi))
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|B1| = |B2| = p
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w = 2 
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2, w = p 
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Ep2 := 〈(1, . . . , p) · · · (p
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Q = R1 ×R2 ×R3 =
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2, |B2| = p, w = p + 1 
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Q ≤ R1 = Pp2 
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((1, 1+p, . . . , 1+(p−1)p) · · · (p, 2p, . . . , p2))
biw[
(1, 1+p, . . . , 1+(p−1)p) · · · (p, 2p, . . . , p2)

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z 6= (1, 1 + p, . . . , 1 + (p −






y = (1, 1 + p, . . . , 1 + (p − 1)p) · · · (p, 2p, . . . , p2) 
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Q = 〈x, y|xp
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〈xp〉 = Z(Pp2) = 〈(1, . . . , p) · · · (p
2 − p +
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Ep3 := 〈x, y, z〉
x~Z\p
z = (1, . . . , p) · · · (p3− p+ 1, . . . , p3), x = (1, p+ 1, . . . , 1 + (p− 1)p) · · · (p3−





























































































































































































































Q = 1 ¾q»ﬂº w = 0 Ñ
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¾}» º w = 2 Ñ
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Q ∼Sn Q4 × P2 ¾q»ﬂº w = 3 Ñ
Z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Q ∼Sn P4 ¾}» º w = 2 Ñ
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Q = 1 
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Q ∼Sn Pp 
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l w = 2
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Q ∼Sn Ep2 
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Q ∼Sn Ep2 × Pp 
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λ ` n ∈ N∗
x~Z\p
λ := (λ1, . . . , λs) 
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h(λ) := s 
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l n ≥ 2 
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s ∈ {1, 2, . . . , p− 1}
ξsn := {D
µ|µ ∈ Pn,p, h(µ) = s, χ(µ) ≤ p}
ωsn := {D










ξsn = ∅ ⇔ n < s,
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(r+ i, r− i)
x~Z\p






l (r+1 + i, r− i)
x~Z\p
i = 0, . . . , (p− 1)/2 − 1
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λn = (r, r) 
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l µn = (r + 1, r − 1)

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λn = (r + 2, r − 1) 
[
l µn = (r + 1, r)

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dim(Dλn) = fn−1 
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l dim(Dµn) = fn


















































































































































































































































































































































































































































































































































































































































































































































































































































s, t ∈ N
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(λ, µ) ∈ P × P
x~Z\p










(λ, µ) ∈ P × P
x~Z\p
|λ|+ p|µ| = n
ZdX@p



































(ϕ,ψ) ∈ P × P
x~Z\p
|ϕ|+ p|ψ| = n 
[




















































































































































































































































































































































































































































































































































































































































































































































































































» λ ¾q»ﬂº µ ¿
Á













¸@Ò H = Sρ q ¶ x
ρ :=
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H ≤ gHg−1 
[
l g ∈ NG(H)









































































































































































































































































































































































































































































































s¸» ow¾Tºow»j» Sλ ∼= Y (λ|∅) Ñ#ËB¸»j» Sλ
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s¸»No¾ ºow»n» Sλ ∼= Y (λ′|∅) ⊗ sgn Ñ*ËB¸»j» Sλ ¶
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x ﬁn]`_\_ Õ ZÀÖBZdX@p
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Dλ ∼= Sλ ∼= Y λ

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Sλ ∼= Sλ
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n 6≡ 0 (mod p)
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j ∈ {1, . . . , n} L
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D(n) ∼= S(n) ;_L
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dimF (D) = n − 2 < n −
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∧m V )∗ L 3,5 v ∈ ∧k V 6Z ) 363 9:7 E 5c9:1RuO690-:5 L 36/
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∧k V  ' ﬁ A -:1439 < ) -:7+ 1 ≤ j1 < . . . < jk ≤ m L 3,5 {jk+1, . . . , jm} := {1, . . . ,m} \
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g ∈ G, λ ∈ (
∧m V )∗, v ∈ ∧k V L 3,5 w ∈ ∧m−k V 6Z ) 363V9:7 E
γgλ,gv(w) = (gλ)(gv ∧w) = λ(g













Ψ(g(λ ⊗ v)) = Ψ(gλ⊗ gv) = γgλ,gv = gγλ,v = gΨ(λ⊗ v)
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∧k V 369:G A E) -:7 L 3 S 1 < -:14/K ) < k2+ < ) L 7 ;UL 3,5l9:7 E∧k V = V1 ⊕ · · · ⊕ Vl K 9 E L 3 S 1 < -:14/K ) < 143 KG W 5 +F5 L -03 V1, . . . , Vl ; 7+ /a90- E ∧m−k V = [(∧m V )∗ ⊗
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Dn−2−r ∼= Dr ⊗ S



























































































































































































































































































































































A dim(V ) = m1 L
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< s > q
9:7 E 5 ) 363
∧s V = 0 ;!L 3,5 O^F <
s < q
9:7 E
∧s V ⊗si=1 V 3 ) G A +5690/21 < p 1 K 1 < C L 36/ ; ) -:7+$9:1P561 <=6< +j1 CFE 90k  ' 9 < C 8 363,14385 ) A 1 < >1 E S E
dimK(V ) > q L
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V = V1 ⊕ V2 K





V1 6= 0 6= V2
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a ∈ N, 1 ≤ m < p
%+D5N * (












m = 1 ~
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g ∈ Sn K
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Q ∼Sn Pap2 × (Pp)
l−k × (Pp)
k−1 ∼Sn Pap2 × (Pp)
l−1
















+>1 CNE 90k 9:7 E
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< m = 1
9:7 E
Q ∼Sn Pap2 × (Pp)
l−k−1 × (Pp)
k−1 ∼Sn Pap2 × (Pp)
l−2
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Pn = Pap2+lp = Pap2 × (Pp)








































E 56143  ) -0-








< n = xp L
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k ∈ {1, . . . , x − 1}
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k ∈ {1, . . . , x − 1} L
3,5

































/a90- E 5 ) 363











/<;0 s 1c9:7 E 9:1
<
E m149 E 1
<
14903
g ∈ Sn K
9 E










































(x − k − 1)p ≥ p
+F561


























































































((j − 1)p +









< z := (1, . . . , p) · · · (n − p + 1, . . . , n)((j −
1)p + 1, . . . , jp)−1 L
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wi := bi − bn
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i ≤ n− p L
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dimF (Ti) = i
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< i > p − 2
9:7 E
∧i((p − 2)T1) = 0  F < i ∈ {0, . . . , p − 2} 9:7 E m149 E 1 < kp − i − 1 ∈
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k = 1, x 6≡ 1 (mod p)














































 v C"!WL _ML NL$#&%'%)(+*,(.-
n = a1p + a2p
2 + · · · + asp













a1, a2 > 0
%+D5N * (
r := a1p− 1 ~
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as × · · · × (Pp3)
a3 × (Pp2)
a2−1 × (Pp)
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< P = Pn
+F561
< P = (Pps)











{(n− a1p+ 1, . . . , n− (a1 −































as × · · · × (Pp3)
a3 × (Pp2)























(n− p2 − a1p+ 1, . . . , n− p
2 − (a1 − 1)p), . . . , (n− (a1 + 3)p+ 1, . . . , n− (a1 + 2)p),
(n− (a1 + 2)p+ 1, . . . , n− (a1 + 1)p)(n− (a1 + 1)p+ 1, . . . , n− a1p),
(n− a1p+ 1, . . . , n− (a1 − 1)p), . . . , (n− p+ 1, . . . , n).
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· · · × (Pp3)
a3 × (Pp2)
a2−1 × (Pp)
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< q := 3, n = 15, λ := (4, 32, 2, 13) A
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r ∈ {p, . . . , n− 1}
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Lp+1(λ), . . . , Lr+1(λ)
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xp − x − 1 − p + 1 =















1 + r = p− 1
n− r − 2−
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n− r − 1 = x− 1⌊
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r = 0, . . . , n− 1
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n = xp, x ≥ 1
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< D ∼= Dµ⊗S(1




µ ∈ Pn,p K
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dim(D) > f(n) ~
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N := 16
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m := 3 45
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f(n) :=
n4 − 14n3 + 47n2 − 34n− 24
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2f(n− 2) > f(n)
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Dλ ∈ Rn(4) \ Rn(3)
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n4 − 14n3 + 47n2 − 34n
24
= f(n) + 1 > f(n),
dim(D(n−4,3,1)) ≥










3n4 − 38n3 + 153n2 − 190n− 24
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> f(n).


















λ ∈ {(n − 5, 5), (n −
























































n ≡ 0 (mod 3).








< λ ∈ {(n − 5, 5), (n − 5, 4, 1), (n −
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dim(Dλ) > 1580 = f(18)
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(Dλ) ∼= D(n−1−5,5)⊕D(n−1−4,4) ;
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n− 1 ≡ 1 (mod 3)









dim(Dλ) = dim(D(n−1−5,5)) > 2f(n−1−1) = 2f(n−2) > f(n).
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dim(Dλ) ≥ 2 dim(D(n−2−4,4)) > 2f(n− 2) > f(n).
λ := (n− 5, 4, 1)
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< dim(Dλ) > 2f(n− 1) >
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(Dλ) ∼= D(n−1−5,4,1)⊕D(n−1−4,3,1) ;
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< dim(Dλ) > 2f(n− 2) > f(n)
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λ := (n− 5, 22, 1)
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n ≡ 5 (mod 9)
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(19, 12) 171 ≡ 0 (mod 9)
(18, 2, 1) 969 ≡ 0 (mod 3)
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(28, 12) 378 ≡ 0 (mod 27)
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D ∈ Rn(m+ 2) \ Rn(m)
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